Studies of the mechanism of fatty liver formation in Takifugu fasciatus following copper exposure.
Fatty liver is widely observed during Takifugu fasciatus production, but the mechanisms underlying fatty liver formation remain unknown. The present study was conducted to determine the potential effects of copper (Cu) on hepatic lipid deposition and metabolism in T. fasciatus after 21 days of exposure to Cu (levels: 0, 20 and 100 μg/L). Copper exposure decreased the weight gain rate (WG) in T. fasciatus, but increased the values of the viscerosomatic index (VSI) and hepatosomatic index (HSI) compared with the control. The time-dependent Cu accumulation in tissues increased as the Cu concentration increased. The order of Cu accumulation was liver > intestine > muscle. The lipid content, triglyceride (TG) content and lipoprotein lipase (LPL) activity increased after Cu exposure compared with the control. In addition, more lipid droplets and greater vacuolization were observed in the liver after exposure to 20 μg/L Cu than after 100 μg/L Cu. The expression of genes involved in lipogenesis (g6pd, 6pgd, lpl, fas and acc), lipolysis (hsl and cpt 1) and transcription (ppar α and ppar ©) was dependent on Cu. An analysis of the intestinal microbiome community showed that the highest values of the Chao 1 index, ACE, Shannon index and Simpson index were obtained in fish exposed to 20 μg/L Cu, whereas the lowest values were obtained after the 100 μg/L Cu treatment. The Principal Coordinates Analysis (PCoA) plots of the data revealed structural differences in the groups treated with Cu compared with the control group. At the phylum level, the intestinal microbiota in the Cu-treated and control fish were dominated by Proteobacteria and Bacteroidetes. The higher Firmicutes to Bacteroidetes ratio was observed in fish treated with 20 μg/L Cu compared with other groups, while the lowest ratio was observed in fish exposed to 100 μg/L Cu. Our study revealed the mechanisms by which Cu exposure altered (i) lipid deposition in the body and (ii) the intestinal microbiome, which may contribute to maintain the health status of T. fasciatus for the aquaculture.